
 1 July 2001 

TABLE OF CONTENTS 
FOREWORD 

 
EXECUTIVE SUMMARY..............................................................................................................................................S-1 

 

CHAPTER 1: DESCRIPTION OF THE PROPOSED ACTION.........................................................................1-1 
A. Project Overview.......................................................................................................................................................... 1-1 
B. Project Description....................................................................................................................................................... 1-2 

Project Purpose and Need............................................................................................................................................1-2 
Historical Background and Planning Context ..........................................................................................................1-4 

Mosquito Facts: Life Cycle and Virus Transmission........................................................................................1-4 
1999 Response to New York City West Nile Encephalitis Outbreak..........................................................1-13 
Development of the Comprehensive Arthropod-Borne Disease ..................................................................1-14 
Surveillance and Control Plan 2000 
2000 NYC West Nile Encephilitis Outbreak and Response..........................................................................1-14 
Development of NYCDOH’s Long-Term Comprehensive Arthropod Surveillance and Control Plan .1-19 

C. The Proposed Action 1-22 
Mosquito-Borne Disease Control Program............................................................................................................1-22 
Mosquito Population Control Program in the Rockaways ..................................................................................1-24 

D. Literature Cited 1-26 
 

CHAPTER 2:  PESTICIDE REGULATIONS AND USAGE...............................................................................2-1 

A. Introduction................................................................................................................................................................... 2-1 
B. Descriptions of NYSDEC And USEPA Registration Processes .......................................................................... 2-1 

USEPA Pesticide Registration Process..................................................................................................................... 2-2 
Types Of Registration ............................................................................................................................................2-3 
Registration Priorities .............................................................................................................................................2-3 
Reregistration and the Food Quality Protection Act (FQPA)..........................................................................2-4 
Special Review ........................................................................................................................................................2-5 
Data Requirements and Testing............................................................................................................................2-6 
Labeling Requirements ..........................................................................................................................................2-8 
Toxicity Categories and Precautionary Labeling.............................................................................................2-10 
Exemptions.............................................................................................................................................................2-12 

NYSDEC Pesticide Registration Process ............................................................................................................... 2-12 
Data Requirements................................................................................................................................................2-13 
Review Procedures................................................................................................................................................2-14 
New York State Department of Health .............................................................................................................2-15 
Enforcement...........................................................................................................................................................2-17 

C. Pesticide Usage In New York State ........................................................................................................................ 2-18 
NYSDEC Reporting Requirements ......................................................................................................................... 2-18 
Reported Pesticide Usage.......................................................................................................................................... 2-18 

New York State .....................................................................................................................................................2-19 
New York City.......................................................................................................................................................2-21 

Insecticides Used by New York City to Combat West Nile Virus in 1999 and 2000 .................................... 2-23 
Larvicides ...............................................................................................................................................................2-23 
Adulticides .............................................................................................................................................................2-24 

D. Adulticides that Would Likely be Used for Community-Scale Applications.................................................. 2-25 



ADULT MOSQUITO CONTROL PROGRAMS FEIS 

July 2001 2  

Adulticide Composition............................................................................................................................................. 2-25 
Active Ingredients.................................................................................................................................................2-26 
Inert Ingredients ....................................................................................................................................................2-31 

Reregistration, Tolerance Reassessment, and Special Review........................................................................... 2-32 
Organophosphate Products ..................................................................................................................................2-33 
Pyrethroid Products...............................................................................................................................................2-34 

Adulticide Products Selected for Detailed Technical Analysis .......................................................................... 2-34 
Acute Toxicity .......................................................................................................................................................2-35 

 
3.A FRAMEWORK OF THE ANALYSIS .............................................................................................................3.A-1 

A. Introduction...............................................................................................................................................................3.A-1 
B. Examination of Adulticides ....................................................................................................................................3.A-1 

Product Classification and Ingredients..................................................................................................................3.A-1 
Active Ingredients...............................................................................................................................................3.A-2 
Synergist...............................................................................................................................................................3.A-2 
Inert or Other Ingredients ..................................................................................................................................3.A-2 
Additional Carriers /Additives..........................................................................................................................3.A-2 

NYS Registered Adulticide Products to be Analyzed........................................................................................3.A-3 
Chemical Composition.......................................................................................................................................3.A-3 
Application Techniques and Recommended Application Amounts...........................................................3.A-3 
Physical and Chemical Properties ....................................................................................................................3.A-5 
Other Label Limitations.....................................................................................................................................3.A-5 

C. Drift/Deposition Modeling of Adulticides ...........................................................................................................3.A-5 
Selection of Models ..................................................................................................................................................3.A-5 

AgDRIFT® ..........................................................................................................................................................3.A-6 
Sensitivity Analysis ............................................................................................................................................3.A-7 

Source Parameters ....................................................................................................................................................3.A-8 
Source Type .........................................................................................................................................................3.A-8 
Source Release Height........................................................................................................................................3.A-8 
Droplet Size Distribution...................................................................................................................................3.A-8 

Receptor Locations...................................................................................................................................................3.A-8 
Meteorological Data .................................................................................................................................................3.A-9 

Historical Meteorological Data Examination.................................................................................................3.A-9 
Meteorological Data Set Used in Site-Specific Analysis .............................................................................3.A-9 

Model Control Options............................................................................................................................................3.A-9 
Modeling Results ......................................................................................................................................................3.A-9 

D. Environment Types ................................................................................................................................................3.A-12 
Residential Environment .......................................................................................................................................3.A-13 
Parks and Publicly Accessible Open Spaces......................................................................................................3.A-13 
Natural Resources...................................................................................................................................................3.A-13 
Community Facilities and Institutional Uses.....................................................................................................3.A-14 
Commercial Uses....................................................................................................................................................3.A-14 
Industrial Uses.........................................................................................................................................................3.A-15 

E. Representative Areas for EIS Analysis ...............................................................................................................3.A-15 
College Point ...........................................................................................................................................................3.A-15 
Jamaica Bay and Environs/Paerdegat Basin Area.............................................................................................3.A-16 
Edgemere/Far Rockaway.......................................................................................................................................3.A-16 
Hunts Point/Soundview.........................................................................................................................................3.A-16 
Jerome Park/Van Cortlandt Park South..............................................................................................................3.A-16 
Manhattan’s Upper East Side ...............................................................................................................................3.A-16 
Lemon Creek/Wolfe’s Pond Park ........................................................................................................................3.A-17 

F. Exposure Scenarios................................................................................................................................................3.A-18 
Public Health ...........................................................................................................................................................3.A-18 

Human Populations...........................................................................................................................................3.A-18 
Exposure Pathways...........................................................................................................................................3.A-19 
General Exposure Scenarios Related to Public Health...............................................................................3.A-19 

Natural Resources...................................................................................................................................................3.A-20 



TABLE OF CONTENTS 

 3 July 2001 

Receptors ............................................................................................................................................................3.A-20 
Exposure Pathways...........................................................................................................................................3.A-20 
General Exposure Scenarios Related to Natural Resources.......................................................................3.A-20 

Exposure Scenarios Within The Representative Areas....................................................................................3.A-21 
College Point......................................................................................................................................................3.A-21 
Jamaica Bay and Environs/Paerdegat Basin Area.......................................................................................3.A-22 
Edgemere/Far Rockaway.................................................................................................................................3.A-23 
Hunts Point/Soundview Exposure Pathway .................................................................................................3.A-24 
Jerome Park/Van Cortlandt Park South Exposure Pathway ......................................................................3.A-25 
Manhattan’s Upper East Side..........................................................................................................................3.A-26 
Lemon Creek/Wolfe’s Pond Park...................................................................................................................3.A-27 
Worker exposure ...............................................................................................................................................3.A-28 

Regional Issues........................................................................................................................................................3.A-28 
Cumulative Drift ...............................................................................................................................................3.A-28 
Water Supply .....................................................................................................................................................3.A-29 
Combined Sewer Outfalls (CSOs) .................................................................................................................3.A-29 

G. Summary of Analysis Assumptions....................................................................................................................3.A-30 

CHAPTER 3.B:  LAND USE, COMMUNITY FACILITIES, PUBLIC POLICY, AND ZONING.......3.B-1 

A. Introduction...............................................................................................................................................................3.B-1 
B. Existing Conditions..................................................................................................................................................3.B-1 

College Point ............................................................................................................................................................. 3.B-1 
Environment Types.............................................................................................................................................3.B-2 
Summary of Outdoor Activities........................................................................................................................3.B-4 
Zoning and Public Policy...................................................................................................................................3.B-4 

Jamaica Bay and Environs/Paerdegat Basin Area............................................................................................... 3.B-4 
Environment Types.............................................................................................................................................3.B-5 
Summary of Outdoor Activities........................................................................................................................3.B-7 
Zoning and Public Policy...................................................................................................................................3.B-7 

Edgemere/Far Rockaway......................................................................................................................................... 3.B-7 
Environment Types.............................................................................................................................................3.B-7 
Summary of Outdoor Activities........................................................................................................................3.B-8 
Zoning and Public Policy...................................................................................................................................3.B-8 

Hunts Point/Soundview........................................................................................................................................... 3.B-9 
Environment Types.............................................................................................................................................3.B-9 
Summary of Outdoor Activities......................................................................................................................3.B-11 
Zoning and Public Policy.................................................................................................................................3.B-11 

Jerome Park/Van Cortlandt Park South..............................................................................................................3.B-12 
Environment Types...........................................................................................................................................3.B-12 
Summary of Outdoor Activities......................................................................................................................3.B-14 
Zoning and Public Policy.................................................................................................................................3.B-14 

Upper East Side.......................................................................................................................................................3.B-14 
Environment Types...........................................................................................................................................3.B-15 
Summary of Outdoor Activities......................................................................................................................3.B-17 
Zoning and Public Policy.................................................................................................................................3.B-17 

Lemon Creek/Wolfe’s Pond Park ........................................................................................................................3.B-18 
Environment Types...........................................................................................................................................3.B-18 
Summary of Outdoor Activities......................................................................................................................3.B-20 
Zoning and Public Policy.................................................................................................................................3.B-20 

C. The Future No Action Conditions.......................................................................................................................3.B-21 
D. Potential Impacts of the Proposed Project..........................................................................................................3.B-21 

College Point ...........................................................................................................................................................3.B-21 
Jamaica Bay/Paerdegat Basin ...............................................................................................................................3.B-22 
Edgemere/Far Rockaway.......................................................................................................................................3.B-23 
Hunts Point/Soundview.........................................................................................................................................3.B-23 
Jerome Park..............................................................................................................................................................3.B-23 
Upper East Side.......................................................................................................................................................3.B-24 



ADULT MOSQUITO CONTROL PROGRAMS FEIS 

July 2001 4  

Lemon Creek/Wolfe’s Pond..................................................................................................................................3.B-24 
 

CHAPTER 3.C:  PUBLIC HEALTH .......................................................................................................................3.C-1 

A. Introduction...............................................................................................................................................................3.C-1 
B. Definitions .................................................................................................................................................................3.C-2 

Mosquitoes and the Transmission of Viral Infections........................................................................................ 3.C-2 
Overview of Insecticides Evaluated ...................................................................................................................... 3.C-2 

Types of Insecticides and Synergists ...............................................................................................................3.C-4 
Potential Public Health Effects of Insecticides ..............................................................................................3.C-9 

C. Current and Future Conditions Without the Proposed Action..........................................................................3.C-9 
Introduction................................................................................................................................................................ 3.C-9 
Potential Public Health Characteristics of Future Outbreaks Without the Proposed Action....................... 3.C-9 

Public Health Characteristics of West Nile Virus Outbreaks ......................................................................3.C-9 
Public Health Characteristics of the 1999 West Nile Virus Outbreak ....................................................3.C-11 
Potential Characteristics of Future Outbreaks Without the Proposed Action.........................................3.C-12 

Risk to Public Health From Exisiting Adulticide Use......................................................................................3.C-13 
Representative Area Asthma Rates......................................................................................................................3.C-16 

D. Probable Impacts of the Proposed Action..........................................................................................................3.C-16 
Methods of Analysis...............................................................................................................................................3.C-16 

Literature Review..............................................................................................................................................3.C-17 
Risk Assessment................................................................................................................................................3.C-18 
Epidemiologic and Attributable Risk Analyses...........................................................................................3.C-18 

Public Health Characteristics of Proposed Adulticides – Literature Review...............................................3.C-19 
Skin and Eye Irritation .....................................................................................................................................3.C-19 
Gastrointenstinal................................................................................................................................................3.C-25 
Respiratory Effects Including Asthma ..........................................................................................................3.C-26 
Immunologic/Allergic ......................................................................................................................................3.C-33 
Multiple Chemical Sensitivity ........................................................................................................................3.C-36 
Neurological.......................................................................................................................................................3.C-37 
Cognitive Developmental Disabilities Including Autism..........................................................................3.C-43 
Endocrine Disruption........................................................................................................................................3.C-44 
Developmental/Reproductive Including Birth Defects...............................................................................3.C-46 
Cancer .................................................................................................................................................................3.C-51 

Risk to Public Health from Use of Proposed Insecticides – Risk Assessment ............................................3.C-56 
Overview............................................................................................................................................................3.C-57 
Hazard Identification ........................................................................................................................................3.C-57 
Exposure Analysis.............................................................................................................................................3.C-57 
Toxicity Analysis ..............................................................................................................................................3.C-68 
Risk Characterization .......................................................................................................................................3.C-82 
Alternative Assumptions Analysis .................................................................................................................3.C-96 

Public Health Response to Spraying Programs: Recent Experience – .......................................................3.C-102 
Epidemiologic and Attributable Risk Analyses 

Epidemiologic Analysis .................................................................................................................................3.C-102 
Attributable Risk Analysis.............................................................................................................................3.C-112 

E. Conclusions...........................................................................................................................................................3.C-117 
Literature Review............................................................................................................................................3.C-117 
Risk Assessment..............................................................................................................................................3.C-120 
Epidemiologic and Attributable Risk Analyses.........................................................................................3.C-121 
Overall Conclusions........................................................................................................................................3.C-122 

F. References..............................................................................................................................................................3.C-125 
 

CHAPTER 3.D: NATURAL RESOURCES ...........................................................................................................3.D-1 
A. Introduction...............................................................................................................................................................3.D-1 
B. Methodology.............................................................................................................................................................3.D-2 

Introduction................................................................................................................................................................3.D-2 



TABLE OF CONTENTS 

 5 July 2001 

Methods of Analysis.................................................................................................................................................3.D-2 
Ecological Risk Assessment..............................................................................................................................3.D-2 
Empirical Studies ................................................................................................................................................3.D-4 

C. Current Natural Resource Conditions Without The Proposed Action............................................................3.D-5 
Background................................................................................................................................................................3.D-5 
Aquatic Resources ....................................................................................................................................................3.D-5 

Aquatic Habitats..................................................................................................................................................3.D-6 
Aquatic Life .........................................................................................................................................................3.D-7 

Terrestrial Resources..............................................................................................................................................3.D-11 
Terrestrial Habitats............................................................................................................................................3.D-11 
Terrestrial Life ...................................................................................................................................................3.D-13 
Natural Predators...............................................................................................................................................3.D-43 

Food Chains and Food Webs................................................................................................................................3.D-44 
Arthropod Food Webs......................................................................................................................................3.D-44 
Endangered Species ..........................................................................................................................................3.D-44 
Unique Habitats.................................................................................................................................................3.D-51 

Representative Areas..............................................................................................................................................3.D-52 
College Point......................................................................................................................................................3.D-52 
Jamaica Bay and Environs/Paerdegat Basin Area.......................................................................................3.D-55 
Edgemere/Far Rockaway.................................................................................................................................3.D-72 
Hunts Point/Soundview....................................................................................................................................3.D-73 
Jerome Park/Van Cortlandt Park South.........................................................................................................3.D-74 
Manhattan’s Upper East Side..........................................................................................................................3.D-83 
Lemon Creek/Wolfe’s Pond Park...................................................................................................................3.D-89 

D. Future Conditions Without the Proposed Action........................................................................................... 3.D-104 
E. Probable Impacts of the Proposed Action....................................................................................................... 3.D-107 

Ecological Risk Assessment ...............................................................................................................................3.D-107 
Screening-Level Ecological Risk Assessment—Tier I............................................................................ 3.D-107 
Detailed Risk Assessment—Tier II............................................................................................................. 3.D-129 
Summary of Ecological Risk Assessment Results ................................................................................... 3.D-147 

Recent Adulticiding Experience—Empirical Studies ....................................................................................3.D-147 
Terrestrial Receptors With Direct Exposure ............................................................................................. 3.D-148 
Aquatic Receptors in Ponds Exposed to Drift ........................................................................................... 3.D-149 
Aquatic Receptors in Wetlands Exposed to Runoff................................................................................. 3.D-150 

F. Potential For Adverse Natural Resources Impacts in Representative Areas............................................. 3.D-152 
Terrestrial Receptors With Direct Exposure ....................................................................................................3.D-152 
Aquatic Receptors in Ponds Exposed to Drift .................................................................................................3.D-154 
Aquatic Receptors in Wetlands Exposed to Runoff........................................................................................3.D-156 

Receptors Exposed Through Food Chains................................................................................................. 3.D-158 
Endangered Species ....................................................................................................................................... 3.D-158 
Cumulative Effects from the Application of Adulticides and Larvicides ............................................ 3.D-160 

Cumulative Effects of Active Ingredients Applied by City With Background..........................................3.D-160 
Potential Related Impacts ....................................................................................................................................3.D-160 

Movement of Trucks Applying the Adulticide ......................................................................................... 3.D-161 
Movement of Aircraft Used for Aerial Application................................................................................. 3.D-161 
Noise from the Truck or Aircraft During Application............................................................................. 3.D-161 
Lights From the Truck Application or Aircraft ......................................................................................... 3.D-161 
Other Human Disturbance Associated With the Application................................................................. 3.D-161 

G. Inerts ...................................................................................................................................................................... 3.D-161 
H. Conclusions.......................................................................................................................................................... 3.D-162 

Analyses Which Identified Terrestrial and Aquatic Organisms With No Potential..................................3.D-162 
for Adverse Impacts 

All Active Ingredients ................................................................................................................................... 3.D-162 
Organophosphates .......................................................................................................................................... 3.D-163 
Pyrethroids ...................................................................................................................................................... 3.D-163 

Endangered Species..............................................................................................................................................3.D-163 



ADULT MOSQUITO CONTROL PROGRAMS FEIS 

July 2001 6  

Groups of Terrestrial and Aquatic Organisms Which Could Be Adversely Affected..............................3.D-164 
by the Proposed Action 

All Active Ingredients ................................................................................................................................... 3.D-164 
Organophosphates .......................................................................................................................................... 3.D-164 
Pyrethroids ...................................................................................................................................................... 3.D-164 
Non-Target Insect and Other Arthropod Terrestrial Wildlife Impacts ................................................. 3.D-164 
Deposition of Drift Into Ponds..................................................................................................................... 3.D-166 
Potential Runoff into Streams, Wetlands and Other Waterbodies......................................................... 3.D-166 

Potential Significant Adverse Impacts from the Proposed Action...............................................................3.D-167 
I. Literature Cited.................................................................................................................................................... 3.D-169 

 

CHAPTER 3.E:  WATER SUPPLY......................................................................................................................... 3.E-1 

A. Introduction................................................................................................................................................................3.E-1 
B. Existing Conditions...................................................................................................................................................3.E-1 

Overview.....................................................................................................................................................................3.E-1 
Surface-Water Supply Watersheds .........................................................................................................................3.E-2 

Croton System ..................................................................................................................................................... 3.E-2 
Catskill System.................................................................................................................................................... 3.E-3 
Delaware System................................................................................................................................................. 3.E-3 
The Kensico and Hillview Reservoirs ............................................................................................................. 3.E-3 

Groundwater Supply System ...................................................................................................................................3.E-4 
Overview.............................................................................................................................................................. 3.E-4 
Wells and Air Strippers ...................................................................................................................................... 3.E-4 

Safe Drinking Water Act and New York Drinking Water Standards 3.E-5 
Federal Standards and Guidance ...................................................................................................................... 3.E-5 
New York State Standards................................................................................................................................. 3.E-6 

Existing Levels of Pesticides in Water Supplies ..................................................................................................3.E-7 
C. Future Without the Proposed Action......................................................................................................................3.E-7 
D. Methods of analysis ...................................................................................................................................................3.E-8 

Surface Water.............................................................................................................................................................3.E-8 
Overview.............................................................................................................................................................. 3.E-8 
Within New York City Boundaries.................................................................................................................. 3.E-8 
Cumulative Impacts from Outside New York City Boundaries ................................................................. 3.E-9 

Groundwater............................................................................................................................................................ 3.E-10 
Infiltration into Aquifers ..................................................................................................................................3.E-10 
Air Strippers .......................................................................................................................................................3.E-12 

E. Probable Impacts of The Proposed Action......................................................................................................... 3.E-12 
Analysis Results ...................................................................................................................................................... 3.E-13 

Within New York City Boundaries................................................................................................................3.E-13 
Outside New York City Boundaries ..............................................................................................................3.E-19 

F. Literature Cited....................................................................................................................................................... 3.E-22 
 

CHAPTER 3.F:  WATER QUALITY...................................................................................................................... 3.F-1 

A. Introduction............................................................................................................................................................... 3.F-1 
B. Existing Conditions.................................................................................................................................................. 3.F-1 

Use Classifications of Major New York City Surface Waters...........................................................................3.F-1 
Inner Harbor Area ............................................................................................................................................... 3.F-3 
Upper East River-Western Long Island Sound.............................................................................................. 3.F-4 
Jamaica Bay ......................................................................................................................................................... 3.F-4 
Lower New York Bay-Raritan Bay.................................................................................................................. 3.F-5 

Use Classifications of Other Surface Waters Within the Representative Study Areas..................................3.F-6 
Jerome Park/Van Cortlandt Park South Representative Study Area.......................................................... 3.F-6 
Upper East Side Representative Study Area.................................................................................................. 3.F-6 
Lemon Creek/Wolfe’s Pond Park Representative Study Area.................................................................... 3.F-6 

C. Future Without The Proposed Action................................................................................................................... 3.F-7 



TABLE OF CONTENTS 

 7 July 2001 

D. Potential Water Quality Impacts............................................................................................................................ 3.F-8 
Organophosphates......................................................................................................................................................3.F-8 

Malathion.............................................................................................................................................................. 3.F-8 
Naled ................................................................................................................................................................... 3.F-12 

Pyrethroids................................................................................................................................................................3.F-13 
Active Ingredients............................................................................................................................................. 3.F-13 
Synergists ........................................................................................................................................................... 3.F-20 
Inerts.................................................................................................................................................................... 3.F-21 

E. References................................................................................................................................................................ 3.F-22 
 

CHAPTER 3.G:  INFRASTRUCTURE..................................................................................................................3.G-1 
A. Overview....................................................................................................................................................................3.G-1 
B. Existing Conditions..................................................................................................................................................3.G-1 
C. Future Without The Proposed Action...................................................................................................................3.G-2 
D. Probable Impacts Of The Proposed Action..........................................................................................................3.G-2 

 

CHAPTER 3.H:  HAZARDOUS MATERIALS....................................................................................................3.H-1 
A. Introduction...............................................................................................................................................................3.H-1 
B. Composition of Adulticides ....................................................................................................................................3.H-1 
C. Handling of Materials ..............................................................................................................................................3.H-1 

Transport ....................................................................................................................................................................3.H-2 
Storage........................................................................................................................................................................3.H-2 
Waste Disposal..........................................................................................................................................................3.H-2 
Potential Spills of the Products...............................................................................................................................3.H-2 

D. Probable Impacts of the Proposed Action............................................................................................................3.H-4 
 

CHAPTER 3.I:  SOCIOECONOMIC CONDITIONS ......................................................................................... 3.I-1 
A. Introduction................................................................................................................................................................ 3.I-1 

Methodology................................................................................................................................................................3.I-2 
Past West Nile Virus Outbreaks ...............................................................................................................................3.I-3 

B. Program Costs............................................................................................................................................................ 3.I-3 
Existing and Future No Action Conditions (Routine Program).........................................................................3.I-3 

Surveillance........................................................................................................................................................... 3.I-3 
Education and Research...................................................................................................................................... 3.I-3 
Mosquito Prevention and Larvae Control Activities ..................................................................................... 3.I-4 

Probable Impacts of the Proposed Action (Mosquito-Borne Disease Control Program)..............................3.I-4 
C. Direct Medical Expenses.......................................................................................................................................... 3.I-4 

Existing Conditions....................................................................................................................................................3.I-4 
Future Without the Proposed Action.......................................................................................................................3.I-5 
Probable Impacts of the Proposed Action..............................................................................................................3.I-6 

D. Personal Income ......................................................................................................................................................... 3.I-6 
Existing Conditions....................................................................................................................................................3.I-7 
Future Without the Proposed Action.......................................................................................................................3.I-8 
Probable Impacts of the Proposed Action..............................................................................................................3.I-8 

E. Tourism....................................................................................................................................................................... 3.I-9 
Existing Conditions....................................................................................................................................................3.I-9 

Tourism................................................................................................................................................................ 3.I-10 
Lodging................................................................................................................................................................ 3.I-12 

Future Without the Proposed Action.....................................................................................................................3.I-13 
Tourism................................................................................................................................................................ 3.I-13 
Lodging................................................................................................................................................................ 3.I-14 

Probable Impacts of the Proposed Action............................................................................................................3.I-14 
Tourism................................................................................................................................................................ 3.I-14 
Lodging................................................................................................................................................................ 3.I-15 



ADULT MOSQUITO CONTROL PROGRAMS FEIS 

July 2001 8  

F. Outdoor Recreation ................................................................................................................................................. 3.I-15 
Existing Conditions..................................................................................................................................................3.I-15 
Future Without the Proposed Action.....................................................................................................................3.I-16 
Probable Impacts of the Proposed Action............................................................................................................3.I-17 

G. Horse Industry.......................................................................................................................................................... 3.I-17 
Existing Conditons...................................................................................................................................................3.I-17 
Future Without the Proposed Action.....................................................................................................................3.I-19 

Probable Impacts Of The Proposed Action..................................................................................................................3.I-19 
 

CHAPTER 3.J:  OPEN SPACE RESOURCES ......................................................................................................3.J-1 
A. Introduction................................................................................................................................................................ 3.J-1 
B. Existing Conditions................................................................................................................................................... 3.J-1 
C. The Future Without the Proposed Action.............................................................................................................. 3.J-1 
D. Potential Impacts of Adulticide Application......................................................................................................... 3.J-2 

 

CHAPTER 3.K:  CULTURAL RESOURCES .......................................................................................................3.K-1 
A. Introduction...............................................................................................................................................................3.K-1 
B. Existing Conditions..................................................................................................................................................3.K-1 

College Point .............................................................................................................................................................3.K-1 
New York City Landmarks ...............................................................................................................................3.K-1 
State/National Register Properties ...................................................................................................................3.K-2 

Jamaica Bay And Environs/Paerdegat Basin Area .............................................................................................3.K-2 
New York City Landmarks ...............................................................................................................................3.K-2 
State/National Register Properties ...................................................................................................................3.K-2 

Edgemere/Far Rockaway.........................................................................................................................................3.K-2 
Hunts Point/Soundview...........................................................................................................................................3.K-2 

New York City Landmarks ...............................................................................................................................3.K-2 
State/National Register Properties ...................................................................................................................3.K-2 

Jerome Park/Van Cortlandt Park South................................................................................................................3.K-2 
New York City Landmarks ...............................................................................................................................3.K-2 
State/National Register Properties ...................................................................................................................3.K-3 

Upper East Side.........................................................................................................................................................3.K-3 
New York City Landmarks ...............................................................................................................................3.K-3 
State/National Register Properties ...................................................................................................................3.K-5 

Lemon Creek/Wolfe’s Pond Park ..........................................................................................................................3.K-6 
New York City Landmarks ...............................................................................................................................3.K-6 
State/National Register Properties ...................................................................................................................3.K-6 

C. Probable Impacts of Proposed Action...................................................................................................................3.K-6 
 

CHAPTER 3.L:  VISUAL RESOURCES ............................................................................................................... 3.L-1 
 

CHAPTER 3.M:  TRANSPORTATION ................................................................................................................3.M-1 

A. Introduction..............................................................................................................................................................3.M-1 
B. Potential Ground Application Routes Within the Representative Study Areas............................................3.M-1 

College Point ............................................................................................................................................................ 3.M-1 
Jamaica Bay And Environs/Paerdegat Basin Area ............................................................................................ 3.M-2 
Edgemere/Far Rockaway........................................................................................................................................ 3.M-2 
Hunts Point/Soundview.......................................................................................................................................... 3.M-2 
Jerome Park/Van Cortlandt Park South............................................................................................................... 3.M-2 
Manhattan’s Upper East Side ................................................................................................................................ 3.M-2 
Lemon Creek/Wolfe’s Pond Park ......................................................................................................................... 3.M-2 

 



TABLE OF CONTENTS 

 9 July 2001 

CHAPTER 3.N:  AIR QUALITY ..............................................................................................................................3.N-1 

A. Introduction...............................................................................................................................................................3.N-1 
B. Air Quality Standards..............................................................................................................................................3.N-1 

National and State Air Quality Standards.............................................................................................................3.N-1 
State Implementation Plan (SIP) ............................................................................................................................3.N-2 

C. Future Without the Proposed Action.....................................................................................................................3.N-2 
D. Probable Impacts of the Proposed Action............................................................................................................3.N-3 

 

CHAPTER 3.O NOISE.................................................................................................................................................3.O-1 
A. Introduction...............................................................................................................................................................3.O-1 
B. Noise Fundamentals .................................................................................................................................................3.O-1 

“A”-Weighted Sound Level (dBA)........................................................................................................................3.O-1 
Community Response To Changes In Noise Levels ...........................................................................................3.O-1 
Noise Descriptors Used In Impact Assessment...................................................................................................3.O-3 

C. Noise Standards And Criteria .................................................................................................................................3.O-4 
New York City Noise Code ....................................................................................................................................3.O-4 
New York CEPO-CEQR Noise Standards...........................................................................................................3.O-4 

D. Impact Definition......................................................................................................................................................3.O-5 
E. Existing and No Action Noise Levels ...................................................................................................................3.O-6 
F. Probable Impacts Of The Proposed Action..........................................................................................................3.O-6 

Impacts from Aircraft Operations..........................................................................................................................3.O-6 
 

CHAPTER 3.P:  WATERFRONT REVITALIZATION PROGRAM........................................................... 3.P-1 

A. Waterfront Revitalization Program Policies ........................................................................................................ 3.P-1 
Analysis Of Waterfront Policies .............................................................................................................................3.P-1 
 

CHAPTER 3.Q:  UNAVOIDABLE ADVERSE IMPACTS...............................................................................3.Q-1 
A. Public Health.............................................................................................................................................................3.Q-1 
B. Natural Resources.....................................................................................................................................................3.Q-1 
C. Water Quality............................................................................................................................................................3.Q-1 
D. Noise...........................................................................................................................................................................3.Q-2 
 

CHAPTER 3.R:  IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES ....3.R-1 
 
CHAPTER 3.S:  ENERGY .......................................................................................................................................... 3.S-1 

 

CHAPTER 3.T:  GROWTH INDUCING ASPECTS .......................................................................................... 3.T-1 
 

CHAPTER 3.U:  ALTERNATIVES .........................................................................................................................3.U-1 
A. Introduction...............................................................................................................................................................3.U-1 
B. Alternatives................................................................................................................................................................3.U-2 

No Action Alternative..............................................................................................................................................3.U-3 
Biological Alternatives ............................................................................................................................................3.U-3 

Fish and Amphibians..........................................................................................................................................3.U-4 
Other Insectivorous Organisms ........................................................................................................................3.U-4 
Insectivorous Birds .............................................................................................................................................3.U-5 
Insectivorous Mammals .....................................................................................................................................3.U-5 
Human Vaccination Alternative .......................................................................................................................3.U-6 

Alternative Technologies.........................................................................................................................................3.U-6 
Mosquito Magnet? ............................................................................................................................................3.U-6 



ADULT MOSQUITO CONTROL PROGRAMS FEIS 

July 2001 10  

Bug Zappers .........................................................................................................................................................3.U-7 
Unauthorized Programs ...........................................................................................................................................3.U-7 

Additional Larviciding Actions........................................................................................................................3.U-7 
Household Prevention Measures ......................................................................................................................3.U-7 
Strengthening the Immune System ..................................................................................................................3.U-7 
Access Approvals................................................................................................................................................3.U-7 

Program Alternatives................................................................................................................................................3.U-8 
Use of Additional Carriers.................................................................................................................................3.U-8 
New Products.......................................................................................................................................................3.U-8 
Timing of Application Change .........................................................................................................................3.U-8 
Elimination of Buffer Zones .............................................................................................................................3.U-8 
Alternative Applications....................................................................................................................................3.U-8 

Open Marsh Water Management (OMWM) Alternative...................................................................................3.U-9 
C. Probable Impacts Of Alternatives..........................................................................................................................3.U-9 

No Action Alternative..............................................................................................................................................3.U-9 
Biological Alternatives ..........................................................................................................................................3.U-10 

Fish and Amphibians........................................................................................................................................3.U-11 
Other Insectivorous Organisms ......................................................................................................................3.U-11 
Insectivorous Birds ...........................................................................................................................................3.U-12 
Insectivorous Mammals ...................................................................................................................................3.U-13 
Human Vaccination Alternative .....................................................................................................................3.U-14 

Alternative Technologies.......................................................................................................................................3.U-14 
Mosquito Magnet? ..........................................................................................................................................3.U-14 
Bug Zappers .......................................................................................................................................................3.U-15 

Unauthorized Programs .........................................................................................................................................3.U-15 
Additional Larviciding Actions......................................................................................................................3.U-15 
Household Prevention Measures ....................................................................................................................3.U-16 
Strengthening the Immune System ................................................................................................................3.U-16 
Access Approvals..............................................................................................................................................3.U-17 

Program Alternatives..............................................................................................................................................3.U-17 
Timing of Application Change .......................................................................................................................3.U-17 
Elimination of Buffer Zones ...........................................................................................................................3.U-17 
Use of Additional Carriers...............................................................................................................................3.U-17 

Open Marsh Water Management (OMWM) Alternative.................................................................................3.U-18 
 

CHAPTER 3.V:  MITIGATION................................................................................................................................3.V-1 
A. Natural Resources.....................................................................................................................................................3.V-1 
B. Water Quality............................................................................................................................................................3.V-1 
C. Noise...........................................................................................................................................................................3.V-2 
 

CHAPTER 4.A:  FRAMEW ORK OF THE ANALYSIS ....................................................................................4.A-1 

A. Introduction...............................................................................................................................................................4.A-1 
B. Program Limitations ................................................................................................................................................4.A-1 
C. Drift/Deposition Modeling of Adulticides ...........................................................................................................4.A-1 

Source Parameters ....................................................................................................................................................4.A-2 
Modeling Results ......................................................................................................................................................4.A-2 

D. Environment Types ..................................................................................................................................................4.A-3 
E. Representative Areas for EIS analysis ..................................................................................................................4.A-3 
F. Exposure Scenarios and Pathways........................................................................................................................4.A-4 

Exposure Scenarios Within the Rockaways Peninsula ......................................................................................4.A-4 
Regional Issues..........................................................................................................................................................4.A-5 

G. Summary of Analysis Assumptions......................................................................................................................4.A-6 
 

 



TABLE OF CONTENTS 

 11 July 2001 

CHAPTER 4.B:  LAND USE, COMMUNITY FACILITIES, PUBLIC POLICY, AND ZONING.......4.B-1 

A. Introduction...............................................................................................................................................................4.B-1 
Western Rockaways ................................................................................................................................................. 4.B-1 
Neponsit/Belle Harbor ............................................................................................................................................. 4.B-2 
Seaside/Hammels ...................................................................................................................................................... 4.B-2 
Somerville/Arverne/Edgemere ............................................................................................................................... 4.B-2 
Far Rockaway............................................................................................................................................................ 4.B-2 

B. Existing Conditions..................................................................................................................................................4.B-3 
Land Uses/Environment Types .............................................................................................................................. 4.B-3 

Residential Types ................................................................................................................................................4.B-3 
Community Facilities and Institutional Uses .................................................................................................4.B-3 
Commercial Uses ................................................................................................................................................4.B-4 
Parks and Publicly Accessible Open Spaces ..................................................................................................4.B-4 
Industrial Uses .....................................................................................................................................................4.B-5 
Summary of Outdoor Activities........................................................................................................................4.B-5 

Zoning and Public Policy ........................................................................................................................................ 4.B-5 
C. Future Without the Proposed Action.....................................................................................................................4.B-6 
D. Probable Impacts of the Proposed Action............................................................................................................4.B-6 
 

CHAPTER 4.C:  PUBLIC HEALTH .......................................................................................................................4.C-1 

A. Introduction...............................................................................................................................................................4.C-1 
B. Probable Impacts of the Proposed Action............................................................................................................4.C-1 

Methods of Analysis................................................................................................................................................. 4.C-1 
Literature Review................................................................................................................................................4.C-1 
Risk Assessment..................................................................................................................................................4.C-1 
Epidemiologic and Attributable Risk Analyses.............................................................................................4.C-2 

Public Health Characteristics of Proposed Adulticides – Literature Review................................................. 4.C-2 
Risk to Public Health from Use of Proposed Insecticides—Risk Assessment .............................................. 4.C-3 

Hazard Identification ..........................................................................................................................................4.C-3 
Exposure Analysis...............................................................................................................................................4.C-5 
Toxicity Analysis ................................................................................................................................................4.C-9 
Risk Characterization .........................................................................................................................................4.C-9 
Alternative Assumptions Analysis .................................................................................................................4.C-18 

Public Health Response to Spraying Programs: Epidemiologic and Attributable Risk Analyses............4.C-18 
C. Overall Conclusions...............................................................................................................................................4.C-18 
 
CHAPTER 4.D:  NATURAL RESOURCES ..........................................................................................................4.D-1 
A. Introduction...............................................................................................................................................................4.D-1 
B. Methodology.............................................................................................................................................................4.D-1 
C. Current Natural Resource Conditions Without the Proposed Action 4.D-2 

Western Rockaways .................................................................................................................................................4.D-2 
Neponsit/Belle Harbor .............................................................................................................................................4.D-3 
Seaside/Hammels ......................................................................................................................................................4.D-3 
Somerville/Arverne/Edgemere ...............................................................................................................................4.D-4 
Far Rockaway............................................................................................................................................................4.D-4 

D. Future Without the Proposed Action.....................................................................................................................4.D-4 
E. Probable Impacts of the Proposed Action............................................................................................................4.D-5 

Ecological Risk Assessment ...................................................................................................................................4.D-5 
Screening Level (Tier I) Risk Assessment......................................................................................................4.D-5 
Detailed (Tier II) Risk Assessment..................................................................................................................4.D-6 
Potential Impacts to Natural Resources.........................................................................................................4.D-11 

F. Conclusions.............................................................................................................................................................4.D-14 
Literature Cited .......................................................................................................................................................4.D-15 
 



ADULT MOSQUITO CONTROL PROGRAMS FEIS 

July 2001 12  

CHAPTER 4.E:  WATER SUPPLY......................................................................................................................... 4.E-1 

 

CHAPTER 4.F:  WATER QUALITY...................................................................................................................... 4.F-1 
A. Introduction............................................................................................................................................................... 4.F-1 
B. Existing Water Quality Conditions of Jamaica Bay........................................................................................... 4.F-1 
C. Future Without the Proposed Action..................................................................................................................... 4.F-2 
D. Potential Water Quality Impacts............................................................................................................................ 4.F-2 

Organophosphates......................................................................................................................................................4.F-3 
Malathion.............................................................................................................................................................. 4.F-3 
Naled ..................................................................................................................................................................... 4.F-3 

Pyrethroids..................................................................................................................................................................4.F-3 
Active Ingredients............................................................................................................................................... 4.F-3 
Synergists ............................................................................................................................................................. 4.F-4 
Inerts...................................................................................................................................................................... 4.F-5 
Literature Cited.................................................................................................................................................... 4.F-6 

 

CHAPTER 4.G:  INFRAS TRUCTURE..................................................................................................................4.G-1 

 

CHAPTER 4.H:  HAZARDOUS MATERIALS....................................................................................................4.H-1 

 

CHAPTER 4.I:  SOCIOECONOMIC CONDITIONS ......................................................................................... 4.I-1 
A. Introduction................................................................................................................................................................ 4.I-1 
B. Existing Conditions................................................................................................................................................... 4.I-1 

Program Costs .............................................................................................................................................................4.I-1 
Tourism.........................................................................................................................................................................4.I-1 
Outdoor Recreation ....................................................................................................................................................4.I-2 

C. Future Without the Proposed Action...................................................................................................................... 4.I-3 
Program Costs .............................................................................................................................................................4.I-3 
Tourism and Outdoor Recreation.............................................................................................................................4.I-3 

D. Probable Impacts of the Proposed Action............................................................................................................. 4.I-4 
Program Costs .............................................................................................................................................................4.I-4 
Tourism and Outdoor Recreation.............................................................................................................................4.I-4 

 

CHAPTER 4.J:  OPEN SPACE..................................................................................................................................4.J-1 

A. Introduction................................................................................................................................................................ 4.J-1 
B. Existing Conditions................................................................................................................................................... 4.J-1 
C. Future Without the Proposed Action...................................................................................................................... 4.J-1 
D. Probable Impacts of the Proposed Action............................................................................................................. 4.J-1 
 

CHAPTER 4.K:  CULTURAL RESOURCES .......................................................................................................4.K-1 
 

CHAPTER 4.L:  VISUAL RESOURCES ............................................................................................................... 4.L-1 

 

CHAPTER 4.M:  TRANSPORTATION ................................................................................................................4.M-1 

A. Introduction..............................................................................................................................................................4.M-1 
B. Potential Ground Application Routes Within The Representative Study Areas ..........................................4.M-1 

Neponsit/Belle Harbor ............................................................................................................................................ 4.M-1 



TABLE OF CONTENTS 

 13 July 2001 

CHAPTER 4.N:  AIR QUALITY ..............................................................................................................................4.N-1 

 
CHAPTER 4.O:  NOISE..............................................................................................................................................4.O-1 
 
CHAPTER 4.P:  WATERFRONT REVITALIZATION PROGRAM........................................................... 4.P-1 
A. Waterfront Revitalization Program Policies ........................................................................................................ 4.P-1 

Analysis of Waterfront Policies ..............................................................................................................................4.P-1 
 

CHAPTER 4.Q:  UNAVOIDABLE ADVERSE IMPACTS...............................................................................4.Q-1 

A. Public Health.............................................................................................................................................................4.Q-1 
B. Natural Resources.....................................................................................................................................................4.Q-1 
C. Water Quality............................................................................................................................................................4.Q-1 
D. Noise...........................................................................................................................................................................4.Q-1 
 

CHAPTER 4.R:  IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES ....4.R-1 

 

CHAPTER 4.S:  ENERGY .......................................................................................................................................... 4.S-1 

 

CHAPTER 4.T:  GROWTH INDUCING ASPECTS .......................................................................................... 4.T-1 
 

CHAPTER 4.U:  ALTERNATIVES .........................................................................................................................4.U-1 
A. Introduction...............................................................................................................................................................4.U-1 
B. Alternatives................................................................................................................................................................4.U-1 

No Action Alternative..............................................................................................................................................4.U-2 
Biological Alternatives ............................................................................................................................................4.U-2 
Alternative Technologies.........................................................................................................................................4.U-2 

Mosquito Magnets ? ...........................................................................................................................................4.U-2 
Bug Zappers .........................................................................................................................................................4.U-3 

Unauthorized Programs ...........................................................................................................................................4.U-3 
Additional Larviciding Actions........................................................................................................................4.U-3 

Program Alternatives................................................................................................................................................4.U-3 
Open Marsh Water Management (OMWM) Alternative...................................................................................4.U-3 

C. Probable Impacts of Alternatives...........................................................................................................................4.U-3 
No Action...................................................................................................................................................................4.U-3 
Biological Alternatives ............................................................................................................................................4.U-3 

Fish and Amphibians..........................................................................................................................................4.U-3 
Other Insectivorous Organisms ........................................................................................................................4.U-4 
Insectivorous Birds .............................................................................................................................................4.U-4 
Insectivorous Mammals .....................................................................................................................................4.U-4 

Alternative Technologies.........................................................................................................................................4.U-5 
Mosquito Magnet? ............................................................................................................................................4.U-5 
Bug Zappers .........................................................................................................................................................4.U-5 
Unauthorized Programs ......................................................................................................................................4.U-5 
Household Prevention Measures ......................................................................................................................4.U-5 
Access Approvals................................................................................................................................................4.U-6 

Program Alternatives................................................................................................................................................4.U-6 
Timing of Application Change .........................................................................................................................4.U-6 
Elimination of Buffer Zones .............................................................................................................................4.U-6 
Use of Additional Carriers.................................................................................................................................4.U-6 

Open Marsh Water Management (OMWM) Alternative...................................................................................4.U-6 



ADULT MOSQUITO CONTROL PROGRAMS FEIS 

July 2001 14  

CHAPTER 4.V:  MITIGATION................................................................................................................................4.V-1 
A. Water Quality............................................................................................................................................................4.V-1 
B. Noise...........................................................................................................................................................................4.V-1 
 

CHAPTER 5:  CUMULATIVE IMPACTS FROM THE TWO PROPOSED ACTIONS ............................5-1 

A. Introduction...................................................................................................................................................................5-1 
B. Probable Cumulative Impacts From the Proposed Action....................................................................................5-1 

Land Use, Community Facilities, Public Policy & Zoning...................................................................................5-1 
Public Health .................................................................................................................................................................5-2 
Natural Resources.........................................................................................................................................................5-2 
Water Supply .................................................................................................................................................................5-3 
Water Quality ................................................................................................................................................................5-3 
Infrastructure .................................................................................................................................................................5-4 
Hazardous Materials .....................................................................................................................................................5-4 
Socioeconomic Conditions..........................................................................................................................................5-4 
Open Space ....................................................................................................................................................................5-4 
Cultural Resources........................................................................................................................................................5-4 
Visual Resources...........................................................................................................................................................5-4 
Transportation ...............................................................................................................................................................5-5 
Air Quality .....................................................................................................................................................................5-5 
Noise ...............................................................................................................................................................................5-5 
Waterfront Revitalization Program Policies ............................................................................................................5-5 

Background..............................................................................................................................................................5-6 
Consistency Assessment........................................................................................................................................5-8 
Background............................................................................................................................................................5-10 
Consistency Assessment......................................................................................................................................5-11 

Unavoidable Adverse Impacts..................................................................................................................................5-11 
Irreversible and Irretrievable Commitment of Resources....................................................................................5-11 
Energy...........................................................................................................................................................................5-12 
Growth Inducing Aspects ..........................................................................................................................................5-12 
Alternatives..................................................................................................................................................................5-12 
Mitigation.....................................................................................................................................................................5-12 

Natural Resources .................................................................................................................................................5-12 
Water Quality.........................................................................................................................................................5-12 

Noise..................................................................................................................................................................................... 5-13 

CHAPTER 6:  RESPONSE TO COMMENTS ON THE DEIS  ..........................................................................6-1 

ABBREVIATIONS AND ACRONYMS  

GLOSSARY

 



 

 15 July 2001 

LIST OF TABLES 
1-1  Mosquito Characteristics and Habitats ....................................................................................................................1-5 
1-2  The Four Stages of the Mosquito Life Cycle ..........................................................................................................1-6 
1-3  Life Cycle Characteristics for Various Mosquito Genera ....................................................................................1-7 
1-4  Mosquito Vectors and Related Diseases ...............................................................................................................1-10 
1-5  West Nile Virus Positive Test Results in the United States for Year 2000 ...................................................... 1-12 
2-1  Toxicity Categories and Required Warnings........................................................................................................2-10 
2-2  Typical Precautionary Statements ..........................................................................................................................2-11 
2-3  Environmental Hazard Statements .........................................................................................................................2-12 
2-4  1999 Preliminary Summary of Total Quantities Statewide................................................................................2-19 
2-5  Top Five Pesticides Applied in New York State, 1997 and 1998 .....................................................................2-22 
2-6  Pesticides Applied in New York City in 1999 .....................................................................................................2-22 
2-7  Total Larvicides Applied by New York City in 2000.........................................................................................2-23 
2-8  Total Adulticides Applied by NYC for West Nile Virus Programs Vs. ..........................................................2-24 

Total Pesticides Applied Citywide 
2-9  Adulticides Currently Registered in New Yo rk State that could be Applied..................................................2-26 

on a Community-Scale Basis  
2-10 Composition and Label Application Rates of Adulticide Products – Ground................................................2-28 
2-11 Composition and Label Application Rates of Adulticide Products – Aerial ..................................................2-29 
2-12 Characteristics of Adulticide Products ..................................................................................................................2-30 
2-13 Toxicity Categories and Product Acute Toxity Levels .......................................................................................2-36 
3.A-1 Chemical Composition of Adulticides Selected for Analysis .......................................................................3.A-4 
3.A-2 Adulticide Active Ingredient Application Amounts .......................................................................................3.A-5 
3.A-4 Recommended Droplet Size on Product Labels ..............................................................................................3.A-6 
3.A-5 Active Ingredient Concentration Modeling Results......................................................................................3.A-10 
3.A-6 Active Ingredient Level Modeling Results.....................................................................................................3.A-11 
3.A-7 Representative Areas and Environment Types ..............................................................................................3.A-17 
3.C-1 Toxicity Classification..........................................................................................................................................3.C-3 
3.C-2 Inert Ingredients in Adulticide Formulations Containing Pyrethroids.........................................................3.C-8 
3.C-3 Projected West Nile Infections: Future Without an Adult Mosquito Control Program..........................3.C-13 
3.C-4 1999 Child Asthma Hospitalizations ...............................................................................................................3.C-16 
3.C-5 Relevant Exposure Pathways............................................................................................................................3.C-62 
3.C-6 Exposure Point Concentrations in Various Media Where: ..........................................................................3.C-65 
3.C-7 USEPA Recommended Toxicity Criteria .......................................................................................................3.C-83 
3.C-8 All Populations and Pathways—Summary of Non-Cancer Risks (Average Exposures)........................3.C-83 
3.C-9 All Populations and Pathways—Summary of Non-Cancer Risks (Reasonable Max. Exposures)........3.C-88 
3.C-10 All Populations and Pathways—Summary of Cancer Risks  (Average Exposures).............................3.C-91 
3.C-11 All Populations and Pathways—Summary of Cancer Risks (Reasonable Maximum Exposures).....3.C-92 
3.C-12 Margin of Exposure Analysis (based on resident children).......................................................................3.C-94 
3.C-13  Evaluation of Acute Exposures .....................................................................................................................3.C-96 
3.C-14 Risk Assessment Summary ...........................................................................................................................3.C-100 
3.C-15 Monthly Public and Private Hospital  Asthma Admissions in the 5 Boroughs (1989-99) .................3.C-105 
3.C-16 Monthly Public and Private Hospital Asthma Admis sions in the 5 Boroughs by Age (1989-99) ....3.C-105 
3.C-17 Weekly Public & Private Hospital Asthma Admissions in the 5 Boroughs (1989-99) ......................3.C-107 
3.C-18 Weekly Public & Private Hospital  Asthma Admissions in the 5 Boroughs by Age (1989-99) .......3.C-108 
3.C-19 Weekly Public Hospital ED & Urgent Care Asthma Visits By Borough, Sep-Aug, 1995-1999......3.C-109 
3.C-20 Weekly Public Hospital ED & Urgent Care Asthma Visits By Age, Sep-Aug,1995-1999 ...............3.C-111 
3.D-1 Use of the New York Harbor Estuary System by  Certain Fish Species for...............................................3.D-8 
Spawning and as a Nursery Area 
3.D-2 Birds Observed in New York City ...................................................................................................................3.D-14 
3.D-3 Insect Orders ........................................................................................................................................................3.D-26 
3.D-4 Insect Habitats/Feeding Behaviors...................................................................................................................3.D-28 
3.D-5 Insects That Are Larger Than Mosquitoes (Greater Than 0.15”)...............................................................3.D-30 
3.D-6 Insects That Are of Comparable Size to Mosquitoes (Approximately 0.15”)..........................................3.D-31 



ADULT MOSQUITO CONTROL PROGRAMS FEIS 

July 2001 16  

3.D-7 Insects That Are Smaller Than Mosquitoes (Less Than 0.15”) ..................................................................3.D-31 
3.D-8 Butterflies Observed Within New York City .................................................................................................3.D-33 
3.D-9 Moths Observed Within the Jamaica Bay Wildlife Refuge.........................................................................3.D-35 
3.D-10 Damselflies of New York City Area, Current Records of Occurrence and Breeding...........................3.D-41 
3.D-11 Dragonflies of New York City Area, Current Records of Occurrence and Breeding...........................3.D-42 
3.D-12 List of Rare, Threatened, Or Endangered Animal Species Observed Within ........................................3.D-45 

New York City According to the New York Natural Heritage Program May 2000 
3.D-13 List of Rare, Threatened or Endangered Plant Species Observed Within New York City..................3.D-47 

According to the New York Natural Heritage Program June 2000 
3.D-14 Benthic Invertebrates Known to Occur within Paerdegat Basin ..............................................................3.D-58 
3.D-15 Phytoplankton Collected in Paerdegat Basin in August and October 1986............................................3.D-59 
3.D-16 Common Names of Birds Known to Occur in the Jamaica Bay Wildlife Refuge.................................3.D-63 
3.D-17 Dominant Invertebrates Collected in Jamaica Bay by Franz and Harris (1988)....................................3.D-67 
3.D-18 Finfish Known to Occur in Jamaica Bay ......................................................................................................3.D-68 
3.D-19 Amphibians, Reptiles, and Mammals Observed Within the Jamaica Bay Region................................3.D-71 
3.D-20 Vegetation Surrounding Jerome Park Reservoir Documented by NYCDEP (1999)............................3.D-75 
3.D-21 Bird Species or Observed or Expected to Occur at Jerome Park Reservoir ...........................................3.D-76 

by NYCDEP in 1998 (NYCDEP, 1999a) 
3.D-22 Dominant Vegetation Known to Occur at the Allen Shandler Recreation Area....................................3.D-79 

Based Upon NYCDEP 1998 Survey (NYCDEP, 1999a) 
3.D-23 Reptiles and Amphibians Expected to Occur in the Vicinity of the Allen Shandler.............................3.D-80 

Recreation Area and Mosholu Golf Course 
3.D-24 Bird Species Observed or Expected to Occur Within the Allen Shandler Recreation..........................3.D-81 

Area Based Upon Surveys Conducted by NYCDEP (1999) in May and June 1998 
3.D-25 Mammals Expected to Occur in the Vicinity of the Allen Shandler Recreation Area..........................3.D-84 

Based on NYCDEP (1999) 
3.D-26 Fish Known to Occur Within Waterbodies of Central Park......................................................................3.D-85 
3.D-27 List of Birds Known to Breed in Central Park in 1998..............................................................................3.D-87 
3.D-28 National Audubon Society Christmas Bird Count For Central Park .......................................................3.D-88 
3.D-29 Vegetation Observed Within Lemon Creek Tidal Marsh South of Hylan Boulevard ..........................3.D-92 

Based on SRI (1989) 
3.D-30 Vegetation Documented for the NYSDEC Wetlands Within the Lemon Creek Wetland ...................3.D-93 

System Based Upon SRI (1989) 
3.D-31 List of Amphibians, Reptiles and Mammals Known to Occur Within the Lemon Creek....................3.D-94 

Wetland System According to SRI (1989) 
3.D-32 Birds Documented as Occurring Within the Lemon Creek Wetland System Based.............................3.D-96 

Upon SRI (1989) 
3.D-33 Plants Found in Wolfe’s Pond Park ...............................................................................................................3.D-98 
3.D-33 Plants Found in Wolfe’s Pond Park ...............................................................................................................3.D-99 
3.D-34 Animals Kown to Occur Within Wolfe’s Pond Park................................................................................3.D-100 
3.D-35 Birds Known to Occur Within Wolfe’s Pond Park...................................................................................3.D-101 
3.D-36 Fish Known to Occur in Wolfe’s Pond.......................................................................................................3.D-102 
3.D-37 Estimated Acute (Short-Term) Airborne Active Ingredient Exposure Concentration........................3.D-112 

for Inhalation of Adulticides by Non-Target Animals  
3.D-38 Acute and Chronic Exposures for Birds Exposed to Pesticides Use to Control ..................................3.D-113 

the Spread of West Nile Virus 
3.D-39 Estimated Exposure Doses for Birds Exposed to Adulticide Active Ingredients ................................3.D-114 

Through Ingestion (Preening)  
3.D-40 Estimated Exposure Concentrations and Bee Doses Due to Aerial and Ground 

Application of Adult Mosquito Adulticides...........................................................................................3.D-115 
3.D-41 Toxicological Acute End Point Doses (mg/kg body wt.) for Birds Directly  

Exposed to Adulticide Active Ingredients .............................................................................................3.D-116 
3.D-42 Toxicological Chronic End Point Concentrations in Food for Birds and  

Mammals Exposed to Adulticide Active Ingredients...........................................................................3.D-117 
3.D-43 Toxicological End Point Concentrations for Mammals Exposed by Inhalation..................................3.D-117 
3.D-44 Toxicological End Points for Bees Exposed Through Direct Contact to 

Adulticide Active Ingredients ..................................................................................................................3.D-118 



 

 17 July 2001 

3.D-45 Hazard Quotients Including Uncertainty Factors for Birds Exposed to................................................3.D-119 
Active Ingredients 

3.D-46 Hazard Quotients for Pets Exposed to Adulticide Active Ingredients...................................................3.D-120 
3.D-47 Hazard Quotients and Uncertainty Factors (UF) for Bees Exposed to..................................................3.D-120 

Adult Mosquito Adulticides 
3.D-48 Hazard Quotients for Species Exposed Through the Terrestrial Food Chain.......................................3.D-121 

to Adult Mosquito Adulticides 
3.D-49 Toxicological End Point Concentrations for Freshwater Aquatic Species Exposed...........................3.D-124 

to Mosquito Adulticides 
3.D-50 Hazard Quotients for Freshwater Aquatic Species Exposed to Single Applications..........................3.D-125 

of Adult Mosquito Adulticides 
3.D-51 Malathion Hazard Quotients Based on New York State Surface Water Quality.................................3.D-126 

Criteria and Estimated Exposure Concentrations for Single Applications of  
Adult Mosquito Adulticides 

3.D-52 Toxicological End Point Concentrations for Marine and Estuarine Species ........................................3.D-127 
Exposed to Adult Mosquito Adulticides 

3.D-53 Hazard Quotients for Marine and Estuarine Species Exposed by Runoff to........................................3.D-128 
Single Applications of Adult Mosquito Adulticides 

3.D-54 Hazard Quotients and Uncertainty Factors for Receptors Exposed to Adult .......................................3.D-129 
Mosquito Adulticides Through Aquatic Food Chains 

3.D-55 Pond Information for the Tier II Assessment.............................................................................................3.D-132 
3.D-56 Summary of analysis and Risk Characterization for Turtle Pond ..........................................................3.D-133 
3.D-57 Hazard Quotients for Freshwater Aquatic Species Exposed to Adulticides.........................................3.D-137 

in Runoff After Considering the Effects Of Partitioning in Three Distributions  
of Land Surfaces 

3.D-58 Hazard Quotients for Salt Water Aquatic Species Exposed to Adulticides in Runoff .......................3.D-139 
After Considering the Effects of Partitioning in Three Distributions of Land Surfaces 

3.D-59 Effect of Rainfall Discharging Directly to a Fresh Water Wetland on Hazard ....................................3.D-140 
Quotients (HQ) for Aquatic Species 

3.D-60 Example Hazard Quotients for Crustaceans, Mollusks, Fish and Other...............................................3.D-143 
Groups in Jamaica Bay 

3.D-61 Hazard Quotients for Freshwater Aquatic Species Exposed to Active Ingredients ............................3.D-146 
in Runoff in Lemon Creek 250 Feet Downstream of Stream Entry 

3.E-1 Initial Screening Concentrations of Active Ingredients in Jerome Park Reservoir...............................3.E-13 
for Input to Public Health Analysis (in mg/L) 

3.E-2 Second-Level Screening Concentrations of Active Ingredients in Jerome Park ..................................3.E-14 
Reservoir for Comparison to Drinking Water Quality Standards (in mg/L) 

3.E-3 Maximum Calculated Concentrations of Active Ingredients in Water ..................................................3.E-16 
Reaching the Aquifers below Brooklyn and Queens 

3.E-4 Maximum Calculated Concentrations of Active Ingredients in Water Passing ....................................3.E-18 
Through Air Strippers (in mg/L) 

3.E-5 Maximum Predicted Concentrations of Active Ingredients in Water Supply .......................................3.E-19 
Sources Outside New York City Boundaries (in mg/L) 

3.F-1 NYSDEC Standards for Fresh and Saline Waters Found Within New York City ......................................3.F-2 
3.I-1 Per Capita Personal Income And Average Daily Wage, 1998..........................................................................3.I-7 
3.I-2 Age And Lifetime Earnings Potential ...................................................................................................................3.I-8 
3.I-3 Visitors To New York City, 1991-2000................................................................................................................3.I-9 
3.I-4 Visitor Spending .....................................................................................................................................................3.I-11 
3.I-5 Total Visitor Spending For 1999..........................................................................................................................3.I-11 
3.I-6 Hotel Market Performance, Manhattan And Queens........................................................................................3.I-12 
3.I-7 Beach Attendance Trends......................................................................................................................................3.I-16 
3.N-1 National and New York State Ambient Air Quality Standards.....................................................................3.N-2 
3.O-1 Noise Levels of Common Sources .....................................................................................................................3.O-2 
3.O-2 Average Ability to Perceive Changes in Noise Levels ...................................................................................3.O-2 
3.O-3 Community Response to Increases in Noise Levels .......................................................................................3.O-3 
3.O-4 City of New York Ambient Noise Quality Zone Criteria (dBA)..................................................................3.O-4 
3.O-5 CEPO-CEQR Noise Exposure Standards For Use in City Environmental Impact Review.....................3.O-5 



ADULT MOSQUITO CONTROL PROGRAMS FEIS 

July 2001 18  

3.O-6 CEPO-CEQR Exterior Noise Standards and Attenuation Values ................................................................3.O-6 
4.A-1 Adulticide Concentration Modeling Results ....................................................................................................4.A-2 
4.A-2 Adulticide Deposition Level Modeling Results...............................................................................................4.A-3 
4.A-3 Rockaway Peninsula Environment Types ........................................................................................................4.A-4 
4.D-1 Toxicological End Point Concentrations, Estimated Exposure Concentrations In Jamaica Bay ............4.D-9 
4.I-1 Hotel Market Performance, Manhattan and Queens...........................................................................................4.I-2 
4.I-2 Beach Attendance Trends in the Rockaways.......................................................................................................4.I-2 
4.C-1 Exposure Point Concentrations in Various Media........................................................................................... 4.C-8 
4.C-2 All Populations and Pathways - Summary of Non-Cancer Risks (Average Exposures)........................4.C-11 
4.C-3 All Populations and Pathways - Summary of Non-Cancer Risks (Average Exposures)........................4.C-13 
4.C-4 All Populations and Pathways - Summary of Cancer Risks (Average Exposures).................................4.C-15 
4.C-5 All Populations and Pathways - Summary of Cancer Risks (Reasonable Maximum Exposures)........4.C-16 
4.C-6 Margin of Exposure Analysis (Based on Resident Children)......................................................................4.C-17 
4.C-7 Evaluation of Acute Exposures.........................................................................................................................4.C-17 
4.D-1 Toxicological End Point Concentrations, Estimated Exposure ...................................................................4.D-9 

Concentrations in Jamaica Bay, and Hazard Quotients (HQ) for Marine and Estuarine  
Species Exposed to Active Ingredients Used To Control Adult Mosquitoes as Part of  
The Mosquito Population Control Program in the Rockaways 

6-1 Hazard Quotients for Time -Weighted Inhalation of Spray Drift  Young Child Resident ............................6-114 
6-2 Hazard Quotients for Time -Weighted Ingestion of Spray Drift Deposited ....................................................6-114 

on Surfaces and Transferred to Hands Young Child Resident 
6-3 Hazard Quotients for Time -Weighted Dermal Contact with Deposited Spray .............................................6-115 

Drift Young Child Resident 
6-4 Hazard Quotients for Time -Weighted Inhalation of Spray Drift  Adult Resident .........................................6-115 
6-5 Hazard Quotients for Time -Weighted Ingestion of Spray Drift Deposited.....................................................6-116 

on Surfaces and Transferred to Hands Adult Resident 
6-6 Hazard Quotients for Time -Weighted Dermal Contact with Deposited Spray Drift Adult Resident.........6-116 
6-7 Total Hazard Indices for Chronic and Time -Weighted Acute Exposures  Young Child Resident.............6-117 
6-8 Total Hazard Indices for Chronic and Time -Weighted Acute Exposures  Adult Resident ..........................6-117 
6-9 Cancer Risks for Time -Weighted Inhalation of Spray Drift  Young Child Resident....................................6-118 
6-10 Cancer Risks for Time-Weighted Ingestion of Spray Drift Deposited .........................................................6-118 

on Surfaces and Transferred to Hands Young Child Resident 
6-11 Cancer Risks for Time-Weighted Dermal Contact with Deposited Spray Drift  Young Child Resident6-118 
6-12 Cancer Risks for Time-Weighted Inhalation of Spray Drift  Adult Resident...............................................6-119 
6-13 Cancer Risks for Time-Weighted Ingestion of Spray Drift Deposited .........................................................6-119 

on Surfaces and Transferred to Hands Adult Resident 
6-14 Cancer Risks for Time-Weighted Dermal Contact with Deposited Spray Drift Adult Resident..............6-119 
6-15 Total Cancer Risks for Chronic and Time -Weighted Acute Exposures  Young Child Resident..............6-120 
6-16 Total Cancer Risks for Chronic and Time -Weighted Acute Exposures  Adult Resident...........................6-120 
 

 



 19 July 2001 

LIST OF FIGURES 
Following Page 

3.A-1: Overview of Framework of Analysis For Impact Assessments.....................................................................S-18 
3.A-3: Representative Area Context Map ......................................................................................................................S-22 
3.A-4: College Point ..........................................................................................................................................................S-22 
3.A-5: Jamaica Bay and Environs ...................................................................................................................................S-22 
3.A-6: Paerdegat Basin ......................................................................................................................................................S-22 
3.A-7: Edgemere/Far Rockaway......................................................................................................................................S-22 
3.A-8: Hunts Point/Soundview........................................................................................................................................S-22 
3.A-9: Jerome Park/Van Cortlandt Park South .............................................................................................................S-22 
3.A-10: Manhattan’s Upper East Side ............................................................................................................................S-22 
3.A-11: Lemon Creek/Wolfe’s Pond Park.....................................................................................................................S-22 
3A-12: Public Health Exposure Scenarios – Inhalation .............................................................................................S-24 
3A-13: Public Health Exposure Scenarios – Dermal Contact ....................................................................................S-24 
3A-14: Public Health Exposure Scenarios – Ingestion................................................................................................S-24 
3A-15: Exposure to Receptors via Primary Source: Direct Application ..................................................................S-26 
3A-16: Exposure to Receptors via Secondary Sources................................................................................................S-26 
4.A-1: Rockaway Peninsula Aerial Map: Western Rockaways .................................................................................S-82 
4.A-2: Rockaway Peninsula Aerial Map: Eastern Rockaways...................................................................................S-82 
1-1: Mosquito Life Cycle .................................................................................................................................................... 1-6 
1-2: West Nile Virus Transmission Cycle ...................................................................................................................... 1-12 
1-3(a): Aerial Spray Zone for September 3 – 10, 1999................................................................................................ 1-14 
1-3(b): Aerial Spray Zone for September 11 – 13, 1999............................................................................................. 1-14 
1-3(c): Aerial Spray Zone for September 14 – 19, 1999 ............................................................................................. 1-14 
1-3(d): Aerial Spray Zone for September 20 – 22, 1999............................................................................................. 1-14 
1-3(e): Ground Spray Zone for September 3 – 13, 1999............................................................................................. 1-14 
1-3(f): Ground Spray Zone for September 18 – 23, 1999 ........................................................................................... 1-14 
1-4(a): Spray Zone for July 19 – 25, 2000..................................................................................................................... 1-18 
1-4(b): Spray Zone for July 27 – 29, 2000 ..................................................................................................................... 1-18 
1-4(c): Spray Zone for August 1 – 4, 2000.................................................................................................................... 1-18 
1-4(d): Spray Zone for August 14 – 18, 2000 ............................................................................................................... 1-18 
1-4(e): Spray Zone for August 19 – 22, 2000................................................................................................................ 1-18 
1-4(f): Spray Zone for August 24 – 27, 2000 ................................................................................................................ 1-18 
1-4(g): Spray Zone for August 28 – 31, 2000 ............................................................................................................... 1-18 
1-4(h): Spray Zone for September 1 – 5, 2000.............................................................................................................. 1-18 
1-4(i): Spray Zone for September 6 – 11, 2000 ............................................................................................................ 1-18 
1-4(j): Spray Zone for September 13 – 18, 2000 .......................................................................................................... 1-18 
1-4(k): Spray Zone for September 21 – 25, 2000 ......................................................................................................... 1-18 
3.A-1: Overview of Framework of Analysis for Impact Assessments....................................................................3.A-2 
3.A-2:  Example of Product Application Rate Comparison......................................................................................3.A-4 
3.A-3: Representative Area Context Map ..................................................................................................................3.A-16 
3.A-4: College Point ......................................................................................................................................................3.A-16 
3.A-5: Jamaica Bay and Environs ...............................................................................................................................3.A-16 
3.A-6: Paerdegat Basin ..................................................................................................................................................3.A-16 
3.A-7: Edgemere/Far Rockaway..................................................................................................................................3.A-16 
3.A-8: Hunts Point/Soundview....................................................................................................................................3.A-16 
3.A-9: Jerome Park/Van Cortlandt Park South .........................................................................................................3.A-16 
3.A-10: Manhattan’s Upper East Side ........................................................................................................................3.A-16 
3.A-11: Lemon Creek/Wolfe’s Pond Park.................................................................................................................3.A-18 
3A-12: Public Health Exposure Scenarios – Inhalation .........................................................................................3.A-20 
3A-13: Public Health Exposure Scenarios – Dermal Contact ................................................................................3.A-20 
3A-14: Public Health Exposure Scenarios – Ingestion............................................................................................3.A-20 
3A-15: Exposure to Receptors via Primary Source: Direct Application ..............................................................3.A-22 
3A-16: Exposure to Receptors via Secondary Sources............................................................................................3.A-22 



ADULT MOSQUITO CONTROL PROGRAMS FEIS 

July 2001 20  

3.B-1: Representative Area Land Uses: College Point .............................................................................................. 3.B-2 
3.B-2: Representative Area Land Uses: Paerdegat Basin .......................................................................................... 3.B-6 
3.B-3: Representative Area Land Uses: Edgemere/Far Rockaway ......................................................................... 3.B-8 
3.B-4: Representative Area Land Uses: Hunts Point/Soundview..........................................................................3.B-10 
3.B-5: Representative Area Land Uses: Jerome Park/Van Cortland Park South ................................................3.B-12 
3.B-6: Representative Area Land Uses: Manhattan’s Upper East Side ................................................................3.B-14 
3.B-7: Representative Area Land Uses: Lemon Creek/Wolfe’s Pond Park.........................................................3.B-18 
3.C-1: New York City Monthly Asthma Public and Private Hospital ................................................................3.C-102 

Admissions July-December, 1989-1999 
3.C-2: New York City Weekly Asthma Public and Private Hospital .................................................................3.C-102 

Admissions August and September, 1989-1999 
3.C-3: New York City Weekly Asthma ED and Urgent Care Visits August and September, 1995-1999....3.C-102 
3.D-1: Approximate NYSDEC Freshwater and Tidal Wetland Boundaries College Point ..............................3.D-54 
3.D-2: Approximate NYSDEC Freshwater and Tidal Wetland Boundaries Jamaica Bay ...............................3.D-60 

Environs/Paerdegat Basin  
3.D-3: Approximate NYSDEC Tidal Wetland Boundaries Edgemere/Far Rockaway ......................................3.D-72 
3.D-4: Approximate NYSDEC Tidal Wetland Boundaries Hunts Point/Soundview.........................................3.D-74 
3.D-5: Approximate NYSDEC Tidal Wetland Boundaries: ..................................................................................3.D-78 

Jerome Park/Van Cortlandt Park South  
3.D-6: Approximate NYSDEC Tidal and Freshwater Wetland Boundaries: ......................................................3.D-98  

Lemon Creek/Wolfe’s Pond Park 
3.D-7: Conceptual Model for the Risk to Natural Resources from.....................................................................3.D-112 

New York City Mosquito Borne Disease Control 
3.D-8: Single Application of Sumithrin....................................................................................................................3.D-134 
3.D-9: Single Application of Permethrin..................................................................................................................3.D-134 
3.D-10: Single Application of Resmethrin ...............................................................................................................3.D-134 
3.D-11: Single Application of Piperonyl Butoxide ................................................................................................3.D-134 
3.D-12: Single Application of Naled ........................................................................................................................3.D-134 
3.D-13: Single Application of Malathion.................................................................................................................3.D-134 
3.D-14: Hazard Quotients for Aquatic Life in Turtle Pond with  

Single and Multiple (with Degradation) Applications of Sumithrin ...................................................3.D-136 
3.D-15: Hazard Quotients for Aquatic Life in Turtle Pond with Single .............................................................3.D-136 

and Multiple (with Degradation) Applications of Permethrin 
3.D-16: Hazard Quotients for Aquatic Life in Turtle Pond with Single and  

Multiple (with Degradation) Applications of Resmethrin .....................................................................3.D-136 
3.D-17: Resmethrin with 2 Applications One Week Apart ...................................................................................3.D-136 
3.D-18: Hazard Quotients for Aquatic Life in Turtle Pond with Single and  

Multiple (with Degradation) Applications of Piperonyl Butoxide ......................................................3.D-136 
3.D-19: Hazard Quotients for Aquatic Life in Turtle Pond with Single and .....................................................3.D-136 

Multiple (with Degradation) Applications of Naled 
3.D-20: Hazard Quotients for Aquatic Life in Turtle Pond with Single and ....................................................3.D-136 

Multiple (with Degradation) Applications of Malathion 
3.E-1: New York City’s Surface Water Supply System.............................................................................................3.E-2 
3.E-2: Areas in Southeast Queens Supplied by Groundwater...................................................................................3.E-4 
3.E-3: Location of Active Air Strippers in Operation for 2000.................................................................................3.E-4 
3.G-1: New York City Drainage Areas and Wastewater Treatment Plants ...........................................................3.G-2 
3.I-1: 1999 Media Coverage of West Nile Virus........................................................................................................3.I-10 
3.I-2: 2000 Media Coverage of West Nile Virus........................................................................................................3.I-10 
3.I-3: Manhattan Hotel Occupancy Rates, 1994-2000 ...............................................................................................3.I-14 
3.I-4: Queens Hotel Occupancy Rates, 1994-2000.....................................................................................................3.I-14 
3.I-5: Manhattan Hotel Occupany Rates, 1999 and 2000..........................................................................................3.I-14 
3.I-6: Queens Hotel Occupany Rates, 1999 and 2000 ...............................................................................................3.I-14 
4.A-1: Rockaway Peninsula Aerial Map: Western Rockaways ...............................................................................4.A-4 
4.A-2: Rockaway Peninsula Aerial Map: Eastern Rockaways.................................................................................4.A-4 
4.B-1: Rockaway Peninsula Study Areas..................................................................................................................... 4.B-2 
4.B-2: Rockaway Peninsula Land Uses: Neponsit/Belle Harbor............................................................................. 4.B-2 
4.B-3: Rockaway Peninsula Land Uses: Seaside........................................................................................................ 4.B-2 



LIST OF FIGURES 

 21 July 2001 

4.B-4: Rockaway Peninsula Land Uses: Somerville/Arverne/Edgemere ............................................................... 4.B-2 
4.B-5: Rockaway Peninsula Land Uses: Far Rockaway............................................................................................ 4.B-2 
 


